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METHODS AND APPARATUS FOR CIRCUIT INTEGRATION 



Inventor: Mario DiMarco 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention generally relates to methods and apparatus for circuit integration. 
More particularly, the present invention relates to methods and apparatus for circuit integration in 
Integrated Modular Avionics (IMA) cabinets which house printed circuit board modules in 
avionics systems in airplanes. 

2. Description of the Related Art 

In general, airplanes contain numerous electronic systems, such as avionics systems, 
cabin control systems, and energy maintenance systems. The electronic and computer 
components of these systems are typically disposed on printed circuit boards. In order to protect 
the printed circuit boards against electromagnetic interference (EMI), radio frequency 
interference (RFI), environmental contaminants, and vibrations, the printed circuit boards are 
typically contained in housings which are mounted on shelves in the airplane. The various 
signals and outputs transmitted and received by the printed circuit boards of an airplane's 
electronic system is integrated with an extensive circuit integration system. Various standards 
relating to the dimensions and configurations of the printed circuit boards, the housings, and the 
shelves used in an airplane are described by the ARINC standards, which are generally well 
known in the art and can be obtained from ARINC Incorporated of Annapolis, Maryland. 
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With reference to Figure 1, a conventional IMA cabinet 100 houses a number of modules 
102 containing printed circuit boards. The modules 102 of the conventional IMA cabinet 100 are 
interconnected to each other and connected to wiring harnesses of the airplane through a circuit 
interface located at the rear of the conventional IMA cabinet 100. The circuit interface, however, 
may take up considerable amount of space. For example, in one conventional IMA cabinet, the 
circuit interface may take up as much as 5 inches out of a total of 20 inches available for the 
entire cabinet. Additionally, the connections formed in the circuit interface of a conventional 
IMA cabinet are typically hard wired. Consequently, when the connections need to be 
reconfigured, repaired, or replaced, the connections formed in the circuit interface typically needs 
to be re-wired, which can be costly and time consuming. 

With reference to Figure 2, a conventional line replaceable unit (LRU) typically includes 
a housing 202 for enclosing the printed circuit boards. The LRU 200 also typically includes a 
circuit integration system for interconnecting the printed circuit boards. Similar to the 
conventional IMA cabinet 100, however, reconfiguring the circuit integration system for the 
LRU 200 is generally costly and time consuming because the entire LRU 200 typically needs to 
be removed from the shelf. 



SUMMARY OF THE INVENTION 
The present invention relates to a circuit integration system for an integrated modular 
avionics (IMA) cabinet which houses printed circuit board (PCB) modules. In accordance with 
an exemplary embodiment of the present invention, the IMA cabinet includes a chassis 
configured with slots for receiving the PCB modules. The chassis of the IMA cabinet also 
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includes a rear panel configured for connecting to connectors, wire harnesses, and the like. In an 
exemplary embodiment, at least one of the PCB modules of the IMA cabinet is configured as a 
circuit interface module for integrating and allocating various signals and outputs received and 
transmitted between the PCB modules in the IMA cabinet and various systems connected to the 
IMA cabinet. The PCB module configured as the circuit interface module is directly connected 
to the other PCB modules in the IMA cabinet through a common bus and directly connected to 
other systems through wiring harnesses connected to the rear panel of the IMA cabinet. The 
PCB module configured as the circuit interface module is further configured to connect to the 
common bus and the wiring harnesses without using cables or flexprint connections. 
Accordingly, the PCB module configured as the circuit interface module is easily removed from 
the IMA cabinet for reconfiguration, repair, and replacement. 

DESCRIPTION OF THE DRAWINGS 
The subject matter of the invention is particularly pointed out and distinctly claimed in 
the concluding portion of the specification. The invention, however, both as to organization and 
method of operation, may best be understood by reference to the following description taken in 
conjunction with the claims and the accompanying drawing, in which like parts may be referred 
to by like numerals: 

Figure 1 is a perspective view of a prior art integrated modular avionics (IMA) cabinet; 
Figure 2 is a perspective view of a prior art line replaceable unit (LRU); 
Figure 3 is a perspective view of an IMA cabinet in accordance with various aspects of 
the present invention; 
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Figure 4 is another perspective view of the IMA cabinet shown in Figure 3; 
Figure 5 is a perspective view of another IMA cabinet in accordance with various aspects 
of the present invention; 

Figure 6 is a rear view of the IMA cabinet shown in Figure 3; 

Figure 7 is a top view of a printed circuit board (PCB) module in accordance with various 
aspects of the present invention; 

Figure 8 is a side view of the PCB module shown in Figure 7; 

Figure 9 is a rear view of the PCB module shown in Figure 7; 

Figure 10 is a perspective view of the PCB module shown in Figure 7; 

Figure 1 1 is a perspective view of another PCB module in accordance with various 
aspects of the present invention; 

Figure 12 is a top view of a wire harness in accordance with various aspects of the present 

invention; 

Figure 13 is a front view of the wire harness shown in Figure 12; 
Figure 14 is a side view of the wires harness shown in Figure 12; 
Figure 1 5 is a front view of the PCB module shown in Figure 7; 
Figure 16 is a side view of a portion of the PCB module shown in Figure 7; 
Figure 17 is a cross sectional view of the PCB module shown in Figure 16 taken through 
lines 17-17; 

Figure 18 is another cross sectional view of the PCB module shown in Figure 16 taken 
through lines 18-18; 

Figure 19 is a front view of a portion of the PCB module shown in Figure 7; 
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Figure 20 is a side view of the portion of the PCB module shown in Figure 19; 
Figure 21 is a front view of another portion of the PCB module shown in Figure 7; 
Figure 22 is a side view of the portion of the PCB module shown in Figure 21; 
Figure 23 is a front view of still another portion of the PCB module shown in Figure 7; 
Figure 24 is a side view of the portion of the PCB module shown in Figure 23; 
Figure 25 is a side view of yet another portion of the PCB module shown in Figure 7; and 
Figure 26 is a front view of the portion of the PCB module shown in Figure 25. 

DETAILED DESCRIPTION OF THE PREFERRED EXEMPLARY EMBODIMENT 
The subject matter of the present invention is particularly suited for use in connection 
with printed circuit boards, such as those used in electronic system in airplanes. As a result, an 
exemplary embodiment of the present invention is described in that context. It should be 
recognized, however, that such description is not intended as a limitation on the use or 
applicability of the present invention, but is instead provided to enable a full and complete 
description of the exemplary embodiment. 

An Integrated Modular Avionics (IMA) cabinet according to various aspects of the 
present invention suitably provides for housing of printed circuit board (PCB) modules of an 
airplane's electronics system such as the avionics system, the cabin control system, the energy 
maintenance system, and the like. For example, an IMA cabinet can be configured to house the 
PCB modules of an airplane's avionics system. Accordingly, the PCB modules contain the 
various electronic and computer components to perform the various functions and processes of 
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an airplane's avionics system, such as receiving flight data, displaying the flight data on 
monitors, and the like. 

With reference to Figures 3 and 4, an IMA cabinet 300 according to various aspects of the 
present invention suitably includes a chassis 302 configured to house PCB modules 312 and to 
protect the PCB modules 3 12 against contaminants, electromagnetic interferences (EMIs), radio 
frequency interferences (RFIs), vibrations, and the like. As will be described in greater detail 
below, in an exemplary embodiment of the present invention, the IMA cabinet 300 preferably 
includes a front 305 configured with slots 303 for receiving the PCB modules 312 and a rear 
panel 306 configured for attaching connectors, wiring harnesses, and the like. Although in 
Figures 3 and 4 the IMA cabinet 300 is depicted as being configured to receive up to eight PCB 
modules 312, it should be appreciated that the IMA cabinet 300 can be configured to receive any 
number of PCB modules 3 12 for any particular application. For example, with reference to 
Figure 5, an IMA cabinet 500 is suitably configured to receive up to 16 PCB modules 312. 

With reference again to Figures 3 and 4, the chassis 302 according to various aspects of 
the present invention is suitably configured to mount onto an electronics shelf on the airframe of 
an airplane. Accordingly, the chassis 302 is suitably configured to comply with the dimensional 
requirements of an aircraft electronic shelf as specified by APJNC 600/650. However, it should 
be appreciated that the chassis 302 can be configured with any appropriate dimensions for any 
particular application, including variations of total length 376, total width 380, and total height 

378 of the chassis 302. 

The chassis 302 preferably includes a top panel 304, a bottom panel 340, and side panels 
372 and 374 formed from any suitable rigid material, such as aluminum, steel, plastic, and the 
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like. In an exemplary embodiment, the top panel 304, the bottom panel 340, and the side panels 
372 and 374 are preferably formed from about 0.09 inch thick sheets of aircraft quality aluminum 
which are EMI/RFI resistant. Additionally, the top panel 304, the bottom panel 340, and side 
panels 372 and 374 are preferably coated with anodyne or any other suitable material to resist 
corrosion. 

The top panel 304, the bottom panel 340, and the side panels 372 and 374 of the chassis 
302 are suitably joined using any convenient method such as fasteners, solders, welds, and the 
like. In an exemplary embodiment, the panels are joined together with screws 307 along the 
various seams formed between the top panel 304, the bottom panel 340, and the side panels 372 
and 374. Additionally, the top panel 304 and the bottom panel 340 according to various aspects 
of the present invention are preferably interchangeable; meaning that the top panel 304 can be 
used as the bottom panel 340 and vice versa. Similarly, the side panels 372 and 374 are also 
interchangeable. In this manner, the top, bottom, and sides of the chassis 302 can be formed 
using two distinct panels rather than four distinct panels, thus simplifying assembly and reducing 
the number of required parts. 

The interior surfaces of the top and the bottom panels 304 and 340 suitably include a 
plurality of guide rails 330 for guiding the PCB modules 312 into and out of the chassis 302. 
Accordingly, the guide rails 330 are preferably formed from a low friction material such as 
nylon, metal, and the like. Additionally, the guide rails 330 can be attached to the interior 
surfaces of the top and bottom panels 304 and 340 using any convenient method such as 
fasteners, adhesives, and the like. In the present exemplary embodiment, the guide rails 330 are 
nylon hex bars attached to the interior surfaces of the top and bottom panels 304 and 340 with 
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bolts. Accordingly, the top and bottom panels 304 and 340 are preferably formed with drill holes 
338 for the bolts to attach the guide rails 330. Additionally, each slot 303 in the chassis 302 is 
configured with two guide rails 330 (one guide rail 330 attached to the top panel 304 for each 
slot 303 and another guide rail 330 attached to the bottom panel 340 for each slot 303). The 
guide rails 330 are also preferably centered in each slot 303 such that when the PCB module 312 
is inserted into the slot 303, the PCB module 3 12 is supported by a guide rail 330 along the 
center of the top edge of the PCB module 3 12 and along the center of the bottom edge of the 
PCB module 3 12. Supporting the PCB module 312 with the guide rails 330 along the center of 
the top and bottom edges of the PCB module 3 12 facilitates symmetric cooling of the PCB 
module 312. 

The top and bottom panels 304 and 340 also suitably include a plurality of ventilation 
holes 366. As will be described in greater detail below, rows of ventilation holes 366 are formed 
on the top and bottom panels 304 and 340 to facilitate the circulation of air through the chassis 
302 to cool the PCB modules 312. In an exemplary embodiment of the present invention, a row 
of ventilation holes 366 is formed on each side of each guide rail 330 on the top panel 304 and 
the bottom panel 340. Accordingly, with reference to Figure 3, a row of ventilation holes 366 is 
formed on each side of the bolt holes 338 for attaching each guide rail 330 on the top panel 304 
and the bottom panel 340. Additionally, in accordance with various aspects of the present 
invention, the ventilation holes 366 are suitably sized to be EMI/RFI resistant. Accordingly, in 
the present exemplary embodiment, the ventilation holes 366 have diameters less than about 0.09 
inches. 
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As described above, with reference to Figures 3 and 4, the front 305 of the chassis 302 
suitably includes the slots 303 for receiving the PCB modules 312. In the present exemplary 
embodiment, the front 305 of the chassis 302 preferably includes an upper horizontal beam 308 
and a lower horizontal beam 336 configured with slots to receive a plurality of vertical beams 
5 310. The upper and lower horizontal beams 308 and 336 are suitably configured with 

positioning pins 356 and 360 to initially position the vertical beams 310 within the slots formed 
in the upper and lower horizontal beams 308 and 336. The vertical beams 3 10 are then bolted 
through bolt holes 35 and 358 formed in the vertical beams 310 and upper and lower horizontal 
beams 308 and 336. With particular reference to Figure 4, the upper horizontal beam 308 is 
li suitably attached to the top panel 304 with bolts 410. Similarly, the lower horizontal beam 336 
n J2 is suitably attached to the bottom panel 340. It should be recognized, however, that the slots 303 
fli for receiving the PCB modules 312 can be formed using any convenient method. For example, 
s rather than using the horizontal and vertical beams 308, 336 and 3 1 0, the front 305 can be 

l H formed as a single piece. 

Sf With additional reference to Figures 7 to 9, the PCB module 312 suitably includes a face 

plate 313, printed circuit boards 314 and 315, and a connector assembly 602. For the sake of 
clarity and convenience, only one PCB module 312 will be described. As described above, in the 
present exemplary application of the present invention, the chassis 302 is suitably configured to 
comply with the dimensional requirements for an airplane electronics shelf as described by 

20 ARINC 600/650 standards. It should be recognized, however, that the PCB module 3 12 can be 
configured with any appropriate dimensions for any particular application, including variations in 
height 802, length 702, and thickness 704 of the PCB module 312. Additionally, thickness 704 

46180.4900\601926.01 "9- 



of the PCB module 3 12 is suitably determined in part by the width and height of the components 
on the printed circuit boards 314 and 315. 

As alluded to above, with reference again to Figures 3 and 4, the PCB modules 312 are 
suitably configured to be inserted into the slots 303 formed between adjacent vertical beams 310. 
Accordingly, the PCB modules 312 suitably include a groove 328 formed along the top and 
bottom edges of the PCB modules 312 to guide along guide rails 330 formed along the interior of 
the top and bottom panels 304 and 340. More particularly, as described above, each PCB 
module 3 12 is centrally supported along the top and bottom edges of the PCB module 3 12 by a 
guide rail 330. 

The face plate 313 of the PCB module 312 suitably includes screws 316 and 318 for 
securing to holes 350 and 352 formed along the upper and lower horizontal beams 308 and 352, 
respectively. In the present exemplary embodiment, the screws 316 and 318 are suitably 
configured to apply a load of about 70 pounds each when fully tightened to secure the PCB 
module 312 within the chassis 302 against vibrations. However, the screws 316 and 3 1 8 can be 
configured to apply any desired load depending on the particular application. When the screws 
316 and 318 are fully tightened, the screws 316 and 318 are suitably configured to clutch; 
meaning that the screws 3 1 6 and 3 1 8 can be turned without further tightening. Additionally, 
when the screws 316 and 318 clutch, they are further configured to self-latch; meaning that they 
cannot be extracted without being turned in the opposite direction. However, when the screws 
3 16 and 3 18 are turned in the opposite direction, they loosen without clutching. In an exemplary 
embodiment, the screws 3 1 6 and 3 1 8 are about three quarters of an inch in diameter and are 
configured with size 3 threads with about 32 threads per inch. However, it should be recognized 
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that screws 3 16 and 3 1 8 can be configured with various configuration and dimensions for any 
particular application. 

In accordance with one aspect of the present invention, the screw 3 16 is suitably 
configured as a jack screw. Accordingly, when the screw 3 16 is loosened, the screw 316 moves 
the face plate 3 13 and thus the PCB module 312 away from the chassis 302. Similarly, when the 
screw 316 is tightened, the screw 316 moves the face plate 313 and thus the PCB module 312 
toward the chassis 302. In this manner, the PCB module 312 can be more easily removed from 
and inserted into the chassis 302. It should be recognized that the screw 3 1 8 can be configured 
as a jack screw either instead of or in conjunction with the screw 316. 

The face plate 3 1 3 of PCB module 3 1 2 suitably includes a retractable handle 320 which 
can be moved between a retracted position and a use position. In the retracted position, the 
retractable handle 320 retracts substantially flush with the surface of the face plate 313. 
Accordingly, the retractable handle 320 provides a convenient means of transporting the PCB 
module 312. 

The face plate 313 according to various aspects of the present invention suitably includes 
a slot 346 for stowing the retractable handle 320 substantially flush with the surface of the face 
plate 313 when the retractable handle 320 is in a fully retracted position. In the present 
exemplary embodiment, with additional reference to Figure 15, total height 1502 and total width 
1504 of the slot 346 in the face plate 313 is about 7.29 and about 0.86 inches, respectively. 
Additionally, with reference to Figure 16 and 18, depth 1802 of the slot 346 formed in the face 
plate 313 is about 0.23 inches. It should be appreciated that the slot 346 formed in the face plate 
313 can be formed with various dimensions and shape depending upon the particular application. 
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As stated above, with reference to Figure 3 and 4, when in a fully retracted position, the 
retractable handle 320 lies within the slot 346 formed in the face plate 3 13 and substantially flat 
with respective to the face plate 313. Accordingly, in the present exemplary embodiment, with 
reference to Figures 25 and 26, total height 2602, total width 2604, and total thickness 2502 of 
the retractable handle 320 is about 7.25, about 0.85 and about 0.20 inches, respectively. 
Additionally, the retractable handle 320 can be formed from any flexible and strong material 
such as nylon, plastic, and the like. In the present exemplary embodiment, the retractable handle 
320 is a nylon strap. 

With reference to Figures 3 and 26, the retractable handle 320 according to various 
aspects of the present invention includes a top hole 2606 and a bottom hole 2608 for attaching 
the retractable handle 320 to the face plate 313 of the PCB module 312. With additional 
reference to Figures 23 and 24, the top hole 2606 of the retractable handle 320 is fixed to the top 
of the slot 346 with a retainer 3 1 8. More particularly, the top end of the retractable handle 320 is 
attached to the top of the slot 346 through the top hole 2606 formed in the retractable handle 320 
and a hole 2302 formed in the retainer 3 1 8 by a fastener such as a bolt, pin, screw, and the like. 
In the present exemplary embodiment, total height 2304, total width 2306, and total thickness 
2402 of the retainer 318 is about 0.90, about 0.860, and about 0.06 inches, respectively. 

With reference again to Figures 3 and 26, the bottom hole 2606 of the retractable handle 
320 is suitably connected to a slide block 322 which slides within a groove 326 formed in a 
bottom panel 324 of the face plate 313. More particularly, with additional reference to Figures 
19 and 20, the bottom of the retractable handle 320 is suitably attached to the slide block 322 
through the bottom hole 2606 formed in the retractable handle 320 and a hole 1902 formed in the 
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slide block 322 by a fastener such as a bolt, pin, screw, and the like. The fastener used to attach 
the bottom of the retractable handle 320 to the slide block 322 then slides within the groove 326 
formed in the bottom panel 324 of the face plate 313. Thus, while the top of the retractable 
handle 320 remains substantially fixed, the bottom of the retractable handle 320 is preferably free 
to move. Accordingly, when the retractable handle 320 is in a fully retracted position, the slide 
block 322 slides to the bottom of the groove 326. When the retractable handle 320 is in a use 
position, the slide block 322 slides to the top of the groove 326. Thus, with reference to Figure 
21, the range of movement of the bottom of the retractable handle 320 is defined by length 2102 
of the grove 326. In an exemplary embodiment of the present invention, with reference to Figure 
21 and 22, total height 2106, total width 2104, and total thickness 2202 of the bottom panel 324 
of the face plate 313 is about 2.415, about 1.810, and about 0.06 inches, respectively. 
Additionally, with reference to Figures 19 and 20, total length 1904, total width 1906, and total 
thickness 2002 of the slide block 322 is about 0.86, about 0.25, and about 0.14 inches, 
respectively. 

With reference to Figures 3 and 4, the back of the face plate 3 13 of the PCB module 312 
is suitably configured with seal 408 to be EMI/RFI resistant when the face plate 313 is tightened 
against the chassis 302. Accordingly, the seal 408 can include any compliant material which is 
EMI/RFI resistant. In the present exemplary embodiment, the seal 408 preferably includes metal 
finger springs 408 formed along the edges of the face plate 313. 

As described above, the PCB module 312 according to various aspects of the present 
invention suitably includes any number of printed circuit boards containing electronic and/or 
computer components to perform various functions and processes depending on the particular 
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application. In the present exemplary embodiment, with reference to Figures 7 and 9, the PCB 
module 312 preferably includes the printed circuit boards 314 and 315. The printed circuit 
boards 314 and 3 15 are preferably held together with screws 362 and separated by spacers 364 to 
form an air gap between the circuit boards 314 and 315 to facilitate cooling. Additionally, the 
backs of the printed circuit boards 314 and 315 are preferably configured with metal sheets 
which preferably function as heat sinks. With additional reference to Figures 3 and 4, the top 
and bottom panels 304 and 340 of the chassis 302 according to various aspects of the present 
invention are suitably configured with ventilation holes 366 which are formed in rows to align 
with the air gaps formed between the circuit boards 314 and 315. Additionally, with reference to 
Figures 10 and 1 1, the circuit boards 314 and 315 can be configured to face inward (Figure 10), 
face outward (Figure 1 1), or any combination thereof. 

As described above, with reference to Figures 7 to 9, the PCB module 312 according to 
various aspects of the present invention suitably includes the connector assembly 602 for 
connecting to other PCB modules, wiring harnesses, and the like. In an exemplary embodiment, 
the connector assembly 602 of the PCB module 312 preferably includes four connectors 604, 
each configured as an ARINC 600 size 1 connector. However, the connector assembly 602 can 
include any number of connectors with various configurations for any particular application. 

Additionally, the circuit boards 314 and 315 according to various aspects of the present 
invention are connected to the pins of the connectors 604 without using ribbon cables or loose 
wires. Rather, in an exemplary embodiment of the present invention, the circuit boards 314 and 
3 1 5 are preferably connected to the pins of the connectors 604 using surface mounted leads, 90 
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degree leads, or the like. In this manner, as described in greater detail below, the PCB module 
312 can be more easily removed from the chassis 302. 

With reference to Figures 4 and 6, when the PCB module 312 is inserted into the chassis 
302, the connectors 604 of the PCB module 312 are suitably accessible through connector 
openings 404 formed in the rear panel 306 of the chassis 302. Connector frames 402 are suitably 
attached to the connector openings 404 for connecting to connectors, wire harnesses, and the like. 
For example, with additional reference to Figures 12 to 14, a wiring harness 1200 suitably 
includes a connector 1204 and a shell 1202. The connector 1204 according to various aspects of 
the present invention is suitably configured as an ARINC 600 size 1 connector to connect with 
connectors 604 formed in the PCB module 312. Additionally, the shell 1202 of the wiring 
harness 1200 is suitably configured to connect with the connector frames 402 attached to the rear 
panel 304 of the chassis 302. More particularly, the frame 1202 suitably includes alignment 
pins 1206 for aligning the frame 1202 with the connector frames 402. The frame 1202 also 
suitably includes screws 1208 for securely attaching the frame 1202 to the connector frame 402. 
In this manner, the wiring harness 1200 is physically secured to the rear panel 306 of the chassis 
302 rather than to the PCB modules 312. Therefore, the PCB modules 312 can be disconnected 
from the wiring harness 1200 without having to access the back panel 306 of the chassis 302 to 
loosen the screws 1208. 

With reference to Figure 4 and 6, according to various aspects of the present invention, 
the PCB modules 3 12 are suitably interconnected with a common bus 610. The common bus 
610 can be any high-speed and high-integrity backplane bus. In the present exemplary 
embodiment, the common bus 610 is a SAFEbus® bus available from Honeywell Inc. of 
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Phoenix, Arizona. The common bus 610 is suitably enclosed within a cover 332 to protect the 
common bus 61 0 and to make the chassis 302 EMI/RFI resistant. In an exemplary embodiment 
of the present invention, the cover 332 is preferably formed from aircraft quality aluminum and 
attached to the chassis 302 using any convenient method, such as fasteners, solder, weld, and the 
like. Although the common bus 610 is depicted as being formed between the bottom connectors 
of PCB modules 312, it should be recognized that the common bus 610 can be formed between 
any of the connectors 604 on PCB modules 312. 

As described above, the IMA cabinet 300 according to various aspects of the present 
invention is suitably configured to protect the PCB modules 3 12 against EMI/RFI. Accordingly, 
with reference to Figure 3, when all of the slots 303 available in the IMA cabinet 300 are not 
fully populated with PCB modules 312, then a face plate 313 without printed circuit boards 314 
and 315 is suitably secured to the empty slot. Similarly, with reference to Figures 4 and 6, when 
all of the connector openings 404 are not populated, then a cover plate 606 is suitably secured to 
the empty openings. In this manner, the IMA cabinet 300 is suitably sealed to be EMI/RFI 
resistant. 

In accordance with various aspects of the present invention, the IMA cabinet 300 is 
suitably configured such that substantially all of the electronic and/or computer components and 
associated wiring are disposed on the PCB modules 312. Accordingly, the PCB modules 312 
provide the various functionalities, such as power function, interface function, processing 
function, and the like, of the IMA cabinet 300. 

For example, at least one of the PCB modules 312 of the IMA cabinet 300 can be 
configured as a circuit interface module. As described above, with reference to Figure 4, the 
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PCB modules 312 according to various aspects of the present invention are interconnected using 
the common bus 610 (Figure 6) and directly connected to the wiring harness 1200 (Figure 12) 
without using cables or flexprint interconnections. Accordingly, the PCB module 312 
configured as the circuit interface module for the IMA cabinet 300 can suitably integrate and 
allocate the various signals and outputs received and transmitted between the PCB modules 312 
and various systems connected to the wiring harness 1200 (Figure 12) of the airplane's wiring 
system. As the PCB modules 312 can be disconnected from the wiring harness 1200 (Figure 12) 
without accessing the rear panel 304 of the chassis 302, the wiring or interface configuration of 
the IMA cabinet 300 can be easily and quickly changed by removing the PCB module 312 
configured as the circuit interface module and either reconfiguring it or replacing it. Similarly, 
damaged PCB modules 3 12 can be easily and quickly removed to be replaced or repaired. 

The PCB module 312 configured as the circuit interface module for the IMA cabinet 300 
according to various aspects of the present invention can include a circuit board with the desired 
wiring configurations formed on the circuit board. This configuration is particularly 
advantageous for applications such as in flight critical applications where speed and reliability is 
desired. In another configuration, the circuit interface module for the IMA cabinet 300 according 
to various aspects of the present invention can include a bread board with jumpers to form the 
desired wiring configuration. This configuration is particularly advantageous for non-flight 
critical applications where frequent changes may be made to the wiring configuration, such as for 
a passenger entertainment system. 

It should be recognized that any number of the PCB modules 312 of the IMA cabinet 300 
can be configured as circuit interface modules. For example, all of the PCB modules 312 of an 
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IMA cabinet can be configured as circuit interface modules to form an interface cabinet. The 
IMA cabinet configured as a circuit interface cabinet can then provide circuit interface 
functionality to other electronic systems in the airplane. In this manner, the circuit interface 
functionality of an avionics system can be centrally located for diagnosis, upgrade, 
reconfiguration, repair, and the like. 

Additionally, as alluded to above, the PCB modules 312 can be configured to perform 
various other functions. For example, at least one of the PCB modules 312 can be configured as 
a power supply module. Accordingly, the PCB modules 312 configured as the power supply 
module suitably regulates and supplies power to each of the PCB modules 312 contained within 
the IMA cabinet 300. Similar to the PCB module 312 configured as an interface module, the 
PCB module 312 configured as a power supply module can be easily and quickly removed to be 
reconfigured, repaired, replaced, and the like. Additionally, all of the PCB modules 312 of an 
IMA cabinet can be configured as power supply modules to form a power supply cabinet. 

Although the present invention has been described in conjunction with particular 
embodiments illustrated in the appended drawing figures, various modifications may be made 
without departing from the spirit and scope of the invention. Therefore, the present invention 
should not be construed as limited to the specific form shown and described above. 
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CLAIMS 

What is claimed is: 

1 . An electronics cabinet housing at least one circuit board, the avionics cabinet comprising: 

a back panel having a plurality of openings, each opening corresponding to one of 

said at least one circuit boards; and 
a databus coupled to said back panel connecting each of said at least one circuit 

boards such that communication between each of said at least one circuit 

boards is facilitated. 

2. The electronics cabinet of claim 1 further comprising a plurality of frames, each frame 
corresponding to one of said plurality of openings. 

3. The electronics cabinet of claim 2 wherein each of said frames accomodate at least one 
alignment pin, the alignment pin being configured to align a wiring harness to one of said at least 
one circuit boards, 

4. The electronics cabinet of claim 1 wherein said databus is a SAFEBUS bus. 

5. The electronics cabinet of claim 1 wherein said databus is a breadboard. 
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ABSTRACT OF THE DISCLOSURE 



An electronics cabinet is described as being suitable for use in an aircraft. Various embodiments 
of the cabinet include a databus that facilitates data communications between circuit boards 
inserted into the cabinet. The cabinet also preferably includes access holes that allow inserted 
circuit boards to connect directly to an aircraft wiring harness. 
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Application for United States 



PATENT 

Attorney Docket No.: A62-25 127-US 



DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name; 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on the 
invention entitled: 

METHODS AND APPARATUS FOR CIRCUIT INTEGRATION 

The specification of which 

(check X is attached hereto 

one) was filed on as 

Application Serial No. 

and was amended on . 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information whiclj is material to the examination of this application in 
accordance with Title 37, Code of Federal Regulations, § 1.56(a). 

I hereby claim foreign priority benefits under Title 35, United States Code §1 19 of any foreign application(s) for 
patent or inventor's certificate listed below and have also identified below any foreign application for patent or inventor's 
certificate having a filing date before that of the application on which priority is claimed: 

Prior Foreign Application(s) Priority Claimed 



(Number) (Country) (Day/Month/Year Filed) Yes No 

I hereby claim the benefit under Title 35, United States Code §120 of any United States application(s) listed below 
and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior United States 
application in the manner provided by the first paragraph of Title 35, United States Code §1 12, 1 acknowledge the duty to 
disclose material information as defined in Title 37, Code of Federal Regulations § 1.56(a) which occurred between the filing 
date of the prior application and the national or PCT international filing date of this application: 



(Application Serial No.) (Filing Date) (Status) (patented, pending, abandoned) 

I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and to transact all business 
in the Patent and Trademark Office connected therewith: JOHN G. SHUDY (Reg. No. 31,214), ALBERT K. KAU (Reg. 
No. 40,672), MICHAEL K. KELLY (Reg. No. 32,848), CHARLES F. HAUFF, JR. (Reg. No. 33,244), DANIEL J. 
NOBLITT (Reg. No. 35,969), JOHN A. FISHER (Reg. No. 28,505), EDWARD M. BYORICK, JR. (Reg. No. 34,131), 
LAURA J. ZEMAN (Reg. No. 36,078), MARK M. TAKAHASHI (Reg. No. 38,631), HOWARD I. SOBELMAN (Reg. No. 
39,038), BRETT A. CARLSON (Reg. No. 39,928), DAVID O. CAPLAN (Reg. No. 41,655), TIMOTHY J. LORENZ (Reg. 
No. 41,954), R. LEE FRALEY (Reg. No. 42,550), KAREN L. HUNNICUTT (Reg. No. 42,677), CYNTHIA L. PILLOTE 
(Reg. No. 42,999), DANIEL R. POTE (Reg. No. 43,011), CHRISTINE M. SZWERC (Reg. No. 43,177). Address all 
telephone calls to DANIEL J. NOBLITT at telephone number (602) 382-6305. 

Address all correspondence to Honeywell Inc., Honeywell Plaza, MN12-8251, P.O. Box 524, Minneapolis, Minnesota 
55440 U.S.A. 
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I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under Section 1 00 1 of Title 1 8 of the United 
States Code and that such willful false statements may jeopardize the validity of the application or any patent issued thereon. 



Full Name of Sole 

or First Inventor Mario DiMarco 

Inventor's Signature Date , 19 

Residence 

Citizenship _ 

Post Office Address 



Full Name of Second 

Joint Inventor, If Any 

Inventor's Signature Date , 19 

Residence 

Citizenship. 

Post Office Address 



Full Name of Third 

Joint Inventor, If Any 

Inventor's Signature Date , 19 

Residence 

Citizenship____ 

Post Office Address 



♦Title 37, Code of Federal Regulations §1.56: 

(a) A patent by its very nature is affected with a public interest. The public interest is best served, and the most 
effective patent examination occurs when, at the time an application is being examined, the Office is aware 
of and evaluates the teachings of all information material to patentability. Each individual associated with 
the filing and prosecution of a patent application has a duty of candor and good faith in dealing with the 
Office, which includes a duty to disclose to the Office all information known to that individual to be material 
to patentability as defined in this section. The duty to disclose information exists with respect to each pending 
claim until the claim is canceled or withdrawn from consideration, or the application becomes abandoned. 
Information material to the patentability of a claim that is canceled or withdrawn from consideration need 
not be submitted if the information is not material to the patentability of any claim remaining under 
consideration in the application. There is no duty to submit information which is not material to the 
patentability of any existing claim. The duty to disclose all information known to be material to patentability 
is deemed to be satisfied if all information known to be material to patentability of any claim issued in a 
patent was cited by the Office or submitted to the Office in the manner prescribed by §§ 1 .97(b)-(d) and 1 .98. 
However, no patent will be granted on an application in connection with which fraud on the Office was 
practiced or attempted or the duty of disclosure was violated through bad faith or intentional misconduct 
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The Office encourages applicants to carefully examine: 

(1) Prior art cited in search reports of a foreign patent office in a counterpart application, and 

(2) The closest information over which individuals associated with the filing or prosecution of a patent 
application believe any pending claim patentably defines, to make sure that any material 
information contained therein is disclosed to the Office. 

(b) Under this section, information is material to patentability when it is not cumulative to information already 
of record or being made of record in the application, and 

(1) It establishes, by itself or in combination with other information, a prima facie case of 
unpatentability of a claim; or 

(2) It refutes, or is inconsistent with, a position the applicant takes in: 

(i) Opposing an argument of unpatentability relied on by the Office, or 

(ii) Asserting an argument of patentability. 

A prima facie case of unpatentability is established when the information compels a conclusion that a 
claim is unpatentable under the preponderance of evidence, burden-of-proof standard, giving each 
term in the claim its broadest reasonable construction consistent with the specification, and before any 
consideration is given to evidence which may be submitted in an attempt to establish a contrary 
conclusion of patentability. 

(c) Individuals associated with the filing or prosecution of a patent application within the meaning of this section 
are: 

(1) Each inventor named in the application; 

(2) Each attorney or agent who prepares or prosecutes the application; and 

(3) Every other person who is substantively involved in the preparation or prosecution of the application 
and who is associated with the inventor, with the assignee or with anyone to whom there is an obligation 
to assign the application. 

(d) Individuals other than the attorney, agent or inventor may comply with this section by disclosing information 
to the attorney, agent, or inventor. 
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